Role of miRNAs in human disease and inborn errors of metabolism.
MicroRNAs (miRNAs) are short, noncoding RNAs that regulate gene expression posttranscriptionally by base pairing with target messenger RNAs (mRNAs). They are estimated to target ∼60% of all human protein-coding genes and are involved in regulating key physiological processes and intracellular signaling pathways. They also exhibit tissue specificity, and their dysregulation is linked to the progression of pathology. Identifying disease associated miRNAs and their respective targets provides novel molecular insight into disease, enabling the design of new therapeutic strategies. Notably, miRNAs are present in stable form in biological fluids, making them amenable to routine clinical processing and analysis, which has paved the way for their use as novel biomarkers of disease and response to therapy. One of the most relevant findings in miRNA research concerns the therapeutic modulation of specific miRNA levels in vitro and in vivo, which has led to miRNA-based drugs entering clinical trials. Most studies relative to miRNA profiling, association with pathology, and therapeutical modulation have been conducted for cancer, cardiovascular and neurodegenerative diseases. However, for different monogenic diseases, including inborn errors of metabolism (IEM), research contributing to alterations to physiopathology caused by miRNAs is steadily increasing. Herein, we review the biogenesis pathway and mode of miRNA action, their known roles in disease states, and use of circulating miRNAs as biomarkers, describing the available research tools for basic and clinical studies. In addition, we summarize recent literature on miRNA studies in inherited metabolic diseases.